Abstract. The mass spectrum is calculated for those dileptons which are produced in the early phase of a heavy ion collisions via the direct production NN → l + l − X and via the Compton process GN → l + l − X with prompt gluons radiated in preceding NN interactions. Both mechanisms produce a mass spectrum which decreases steeply with invariant mass of the l + l − pair and which is below the CERES data for Pb-Au collisions by about one order of magnitude. 
Introduction
Dileptons with invariant mass below 1 GeV have been measured in proton-nucleus [1] and heavy ion collisions [2, 3] at the CERN SpS accelerator. For heavy ions (laboratory energy 158 A GeV) a sizable enhancement of the order of a factor three has been observed over what is calculated from the e + e − decay of the hadrons in the final state. Also the observed shape is very different from the calculated one. The data have not yet found an unambiguous explanation. Most theories locate the origin for the observed dileptons in the hot and dense phase of hadrons [4]-[12] . This phase is rather late in the time evolution of a heavy ion collision.
In this note, we take the opposite point of view and investigate the mass spectrum of the dileptons which arise from the very early stages of the heavy ion reaction in which partons are the relevant degrees of freedom. We calculate (i) the direct production NN → l + l − X in the light cone approach and in a parton model and (ii) the lepton production via a gluonic Compton process GN → l + l − X from prompt gluons which are radiated in preceding nucleon-nucleon interactions. These prompt gluons have been recently identified as as an important source for charmonium suppression in heavy ion collisions [13] . This observation has triggered the present investigation.
Direct production of dileptons: light cone approach versus parton model
First we discuss the direct production of lepton pairs, which is already calculated using a parton model and perturbative QCD [14] . However, in the experiments under consideration, the invariant masses of the observed pairs are below 1 GeV. In this domain pQCD may be questionable and we use a phenomenology based on the light cone approach which includes nonperturbative effects [15] [16] [17] .
In the light cone approach, the Drell-Yan type process illustrated by one of the possible Feynman diagrams in Fig. 1a is viewed in the target rest frame, where it looks like bremsstrahlung from a NN collision. The incident quark from N 1 scatters off a nucleon N 2 in the target and radiates a massive photon γ * which then decays into a lepton pair. The cross section takes the form [15, 19, 16] 
where α is the fraction of the light cone momentum of the quark carried away by the photon and r T is the transverse separation between the quark and the photon. Ψ γ * q (α, r T ) is the light cone wave function for the transition q → qγ * . We give the explicit expressions for transverse (T ) and longitudinal (L) photons 
with
where m q is the quark mass and M 2 = p 2 γ . Note that although there is only a single quark in the initial state the cross section (1) for radiation of a photon depends on the cross section σ(αr T , s) for the scattering of adipole off a proton. Here, αr T is the transverse separation of the dipole and s is the c.m. energy of the quark nucleon system squared. This can be understood as follows [15, 16] . The physical quark is represented as a coherent superposition of different Fock states. In our case, we take only the bare quark q and the qγ * states into account. If these two Fock states would scatter with the same amplitude off the target, coherence would be undisturbed and no radiation produced. The radiation amplitude is proportional to the difference between the scattering amplitudes of the two Fock components. The dipole cross section enters, because of the interference between the two graphs in Fig. (1a) . The impact parameter of the projectile quark serves as center of gravity for the qγ * fluctuation. The difference in impact parameter between the parent quark and the quark in the fluctuation is αr T . Therefore, the two graphs have a relative phase factor exp(iαr T · p T ). The antiquark appears, when one takes the complex conjugate of one of the graphs. It is now easy to see, that in the absolute square of the two graphs, the color screening factor [1−exp(iαr T ·p T )] of σ(αr T , s) emerges from the four different possible attachements of the two gluons. Therefore the dipole cross section appears in (1), although there is no physical dipole in the system. Perturbative QCD predicts σ(r T , s) ∝ r
